Based on a comprehensive sample of 1641 funds this article investigates the performance of private equity fund of funds versus direct fund investments. On a risk adjusted basis, fund of funds outperform the aggregated direct funds. When separated into categories such as buyout, venture and fund of funds, buyout funds exhibit the most attractive risk return profile.
Introduction
In the last decade fund of funds have become one of the most important investor groups in private equity funds. According to Preqin (2010) , their share of total capital contributions to direct private equity funds amounted to as much as 22% in 2009. 1 Despite the increasing importance of private equity fund of funds the risk and return characteristics of this fund category are not yet fully understood. Due to the scarcity of data, the academic literature on this topic, especially empirical research based on real fund of fund data, is rare. The article closest to ours is Weidig and Mathonet (2004) , who emphasize the positive return characteristics of fund of funds. They use a sample of 1027 direct funds and a simulation approach to obtain fund of fund returns and find that fund of funds, as a managed portfolio of twenty funds, offer significant diversification effects relative to direct fund investments. Furthermore, they report a similar risk profile of fund of funds with respect to a public market index, with no total losses and a symmetric distribution of returns.
Most articles study risk and return characteristics as well as performance drivers of direct fund investments. Ljungqvist and Richardson (2003) provide the first analysis of private equity returns based on actual cash flows by looking at returns of large institutional investors that invested into 73 funds between 1981 and 1993. They report that it takes over eight years for the internal rates of return (IRRs) to turn positive and more than ten years for private equity returns to exceed public equity returns. In addition, they document an out performance of private equity relative to public market returns of 5% or more per annum. Superior performance of private equity investments, expressed by significant positive Jensen's alphas, is also reported by Groh and Gottschalg (2006) , who use a sample of 199 cash flows from 133 transactions completed in the US between 1984 and 2004 . Ick (2006 uses a data set containing information on 243 funds spanning from 1975 to 2003. He finds marginal out performance of private equity investments on a gross of fee basis. Kaplan and Schoar (2005) , who study returns of more than 746 funds of vintage years 1980 to 2001, find that besides large heterogeneity across funds, private equity investments earn returns (net of fees) approximately equal to the S&P 500. In addition they document that the main drivers of performance are past fund performance and fund size. Furthermore, they provide evidence for pro cyclical fund performance. Phalippou and Gottschalg (2009) average gross performance of 3% per annum above the S&P 500, but a net of fees under performance of 3% per annum. Furthermore, they find that adjusting for risk decreases performance by about 3% per year, resulting in a net of fees alpha of -6% per year. This shows the importance of fees when measuring fund performance. Driessen et al. (2008) , by analyzing 958 mature funds of vintage 1980 to 1993, find a negative alpha and a high CAPM beta for venture funds as well as a lower beta and a slightly positive but statistically insignificant alpha for buyout funds.
While the authors above mainly compare private equity fund returns to public market returns, the following articles concentrate on determinants of fund returns. Diller and Kaserer (2007) to 2003 and show that fund flows and general partners' skills have a significant impact on performance. In addition, they find a negative impact of the stock market return in the vintage year of the fund on its final return. Moreover, fund returns are found to be negatively correlated with the growth rates of the economy as a whole and unrelated to public market returns. In contrast, Aigner et al. (2008) , by using data on 358 funds raised between 1974 and 2007, find that strong stock market and GDP growth during the fund's lifetime positively affect fund returns. Furthermore, they support the case for out performance of experienced private equity funds and document that high interest rates during the fund's lifetime and high commitment volumes have an adverse impact on fund returns. The approach in our article to explain fund returns is very similar to that of Phallipou and Zollo (2005) , who use a dataset of 705 funds raised between 1980 and 2003.
They provide evidence for positive correlation between fund performance with both the business cycles and public stock markets. In addition they attribute low average fund performance to weak returns of small and inexperienced funds. In summary, the findings in previous literature, both concerning relative private equity performance and drivers of returns, are rather divergent.
Our article extends the existing literature for the following reasons. First, the analysis is based on real fund of fund data as opposed to simulated fund of fund returns. Second, the data set includes detailed cash flow information which allows for the calculation of a number of different performance measures and net of fees figures. This has the positive effect that modeling of the missing values (e.g. fees) is redundant. Finally, as most of the current research focuses on final IRR values, in this report the investigation is extended to the full IRR structure, which allows for a more detailed performance comparison.
By using a data set provided by Preqin, we examine the following issues. First, we investigate the performance of private equity fund of funds and relate it to the performance of direct fund investments. Performance measures used for the evaluation besides total value to paid-in (TVPI) and final IRRs are duration and some characteristics of the IRR structure, such as the time it takes until the IRR turns positive or the maximum IRR during the fund's life. In addition, we compare the performance over different vintage years. On an aggregate level, fund of funds' risk and return characteristics are found to be superior to direct funds, which is mainly due to less dispersion in fund of funds returns. However, when split up by categories, buyout funds exhibit the most attractive risk return features. Second, we analyze how macroeconomic conditions at the time of investments as well as during the fund's life influence fund performance. Regarding the latter, we document for direct fund investments pro cyclical behavior with increasing fund returns in line with rising stock market returns, growing real GDP and decreasing returns on corporate BAA bonds. Moreover, when corporate bond yields and credit spreads are high at the time investments are made, fund performance is higher too. Fund of funds seem to be less prone to the general market development during the fund's life. The most significant explanatory variable for those is the real GDP growth rate prior to the start date, with 52.6% of explained variation in returns.
The remainder of the article is structured as follows. In Section 2 we describe the sample. Section 3 provides the results of the performance comparison of fund of funds and direct fund investments. Section 4 investigates the exposure of fund performance to macroeconomic factors and Section 5 briefly concludes.
Data

Full Sample
We use two main sources of data. Private equity fund cash flow data stems from a database maintained by Preqin. Additionally, we obtain data on stock performance (MSCI World Index), real GDP (US, chain weighted gross domestic product), corporate bond yields (corporate BAA bonds as reported by Moody's) and treasury bill rates (10 year treasury bonds) from Bloomberg. The sample from Preqin provides the following data for each fund: the amount and date of all cash flows (to/from investors), the quarterly net asset values (NAVs) from 1979 to February 2010 and fund characteristics, such as fund type, status, fund focus and size. Cash flows are net of fees and include all fee payments to general partners as well as carried interest. The dataset consists of 1641 funds of which 204 are officially liquidated. Figure 1 shows the split-up of the different fund categories as defined by Preqin. As for the geographic distribution, while the largest share of funds (>80%) invest in the US, 11% of the funds focus on Europe, which leaves 9% concentrating on the rest of the world. Table 1 summarizes the full sample. Due to the rapid industry growth in the 90s, the earlier years contain relatively fewer fund observations. We refer to "Combined" as for all the fund types excluding fund of funds.
Samples for Performance Comparison
Since there is no market value for ongoing investments, accurate performance calculations are only possible for sufficiently mature funds. Throughout Section 3, two samples of the data are used. In sample A, we follow the approach of Phallippou and Gottschalg (2009) 
Samples for Explaining Internal Rates of Return
The samples for the regression analysis and IRR patterns include the same direct funds and FoFs as A and B. However, since that section aims at explaining the IRRs rather than comparing performance measures across different fund types, we also include direct funds of vintage years for which no data on FoFs in available. Table 3 gives an overview of these two enlarged samples A + and B + .
Possible Biases
Due to the nature of the sample, a number of biases could arise. First, FoFs returns possibly include low performance funds in which they have invested, whereas some of those funds might choose not to report to Preqin. Therefore the Preqin return data for direct funds might be slightly upwards biased as compared to data on FoFs. Second, 
Performance Comparison
Rather than providing an analysis of absolute returns or relating private equity to public market returns, we want to compare the performance of different types of private equity funds. The following section describes the three different return measurements, total value to paid-in, internal rate of return and fund duration, used in the performance comparison between direct funds and FoFs.
Methodology
The Total Value to Paid-In (TVPI), also called "multiple", is calculated as the ratio between the funds' distributions and its contributions. Grabenwarter and Weidig (2005) stress the fact that this definition can only be applied to funds that have been liquidated at the time of calculation. To include also non liquidated funds, the funds net asset value serves as a proxy for future cash flows. This means that for non liquidated funds, the TVPI is the ratio of the funds' distributions plus the funds net asset value to its total contributions. While the TVPI reflects the effectiveness of the investment with regard to returning money to the investor, it completely disregards the time dimension as nominal cash flow are used. This means that a TVPI of 2 does not declare whether the investor doubles his money within two or within ten years. In this paper, we calculate TVPI for all funds for which we could obtain an IRR. Since TVPI neglects the time dimension, explanatory power increases when it is known over what time span the return is achieved.
Thus, average fund life for each of the categories as well as per vintage year is calculated as well.
The Internal Rate of Return (IRR) is according to Grabenwarter and Weidig (2005) the most widely used performance measure in private equity. It is the annualized effective compounded rate of return that can be earned on the invested capital. As opposed to the TVPI, the IRR describes how time efficient the fund has invested by considering discounted instead of nominal cash flow. This means that the shorter the investment period for a profitable investment, the higher the IRR. In addition to the dependence on time, the IRR is money weighted, meaning that larger amounts account for a bigger part of the IRR value.
Mathematically, the IRR is the discount rate that makes the net present value of all cash flows equal to zero,
where CF is the cash flow at time t and includes all capital contributions, capital distributions as well as the last reported net present value of the respective fund.
Besides calculating IRRs by using all cash flows from the first contribution date until the evaluation date, also IRRs where only part of the investment's life is considered can be computed. In this article, for each fund (if possible) the complete term structure of IRRs is obtained by calculating an IRR for every cash flow date. Consider n cash flows CF t at time t = 0, . . . , T where t = 0 is the base date. Calculating the IRR at time k requires all cash flows with t ≤ k. I.e., for each cash flow, a new IRR is calculated by using all precedent cash flows and including the new cash flow. Following this procedure for all cash flows up to t = T results in the IRR term structure of a fund.
As the different fund's cash flows do not occur at equal times from the base date, and therefore the calculated IRRs correspond to different times, it is difficult to compare results. To overcome this, the IRR term structures are normalized by interpolating values at equal time steps from the base date. The time steps chosen in this report are quarterly dates, meaning that for each fund, t = 1 corresponds to 90 days after the base date, t = 2 to 180 days after the base date and so forth. Given the different fund life, the IRR term structure is interpolated up to 13,000 days (longest fund life). Outside the interval of the first and last calculated IRR, the nearest calculated IRR is used as the interpolated value.
We apply the normalization to all funds for which more than one distinct IRR exists. In cases of only one IRR, all points in time are assigned this value.
The Macaulay Duration measures the sensitivity of an asset's price to interest rate movements. Analogously to Phallipou and Gottschalg (2009) we calculate the duration for a fund as the difference between the duration of distributions and contributions i.e., distributions and contributions are treated separately with opposite sign.
The distributions are the positive cash flows CF + to the fund, whereas contributions are the negative cash flows CF − from the fund. The calculation steps are as follows: First,
we calculate the present value P V ± of all the cash flows:
where t is the time (in years) of the respective cash flow since the base date. We obtain the time weighted present value by multiplying each cash flow with its t:
Subsequently, the duration of the distributions Dur + and the duration of the contributions Dur − are computed as:
Following Phallipou and Gottschalg (2009), the funds' Duration is given by the difference
The higher Dur + , the longer it takes until invested money is returned, and the higher Dur − , the later capital has to be paid in. An investor favors a small Duration (or even negative) which means a moderate Dur + and a long Dur − .
The Zero Year represents the number of years it takes for the fund's IRR to turn positive. Given an interpolated IRR term structure defined for every time t, this is mathematically defined as the first root of the term structure. This date does not necessarily correspond to a time of a cash flow. For some funds, i.e., when the first distribution is very large, the interpolated IRR is positive from the beginning. In these cases the Zero Year is the time difference between the first distribution date and the base date. Never Zero are the number of funds for which the IRR term structure does never turn positive (and therefore also has no first root Furthermore, while one out of three direct funds ends in a loss (i.e., TVPI smaller than one), this is true only for one out of four FoFs. In addition, the size of the loss exceeds the one for FoFs (+4% sample A and +18% sample B). The median TVPI is smaller than the average TVPI for both samples and fund categories, indicating a negative skew in the TVPI distribution. The difference between the maximum and minimum TVPI is much larger for funds than for FoFs, which can partly be explained by the different sample size.
Results
Fund of Fund vs. Combined Fund Performance
Findings for sample B can also be retraced in the probability distribution (Figure 2 ) and the cumulative distribution (Figure 3 ) of the TVPI. Average fund lives for sample A and sample B are 10.3 years and 8.48 years for Combined and 10.8 years and 7.23 years for
FoFs. This means that Combined has a longer fund life for sample A (+5%) and a shorter life for sample B (-15%).
As for the IRR, results for sample A and B are mixed. For the former, the risk return ratio for Combined is slightly better than for FoFs, which is mainly due to the much higher average IRR of 7.28% vs. 4.23% for FoFs. However, with a minimum IRR of -73.72% and a Analogue to TVPI statistics, with an average IRR of 11.8%, probability of loss of 19.44% and a risk return ratio of more than twice the risk return ratio of FoFs, Buyouts outperform other fund categories with respect to IRR characteristics.
Results for TVPI are also demonstrated in Figure 2 and 3, while IRR returns are depicted in Figure 4 and 5.
One might argue that since Buyouts are relatively older than FoFs, with 68% vs. 24%
of funds of vintage older than 2000, due to the J-curve effect of private equity returns, this could explain part of the Buyouts out performance. However, as results are very similar for sample A, this argument is questionable. In addition, they report a probability of any loss close to zero for both FoF types. The discrepancy of results could be due to several reasons. First and most important, their approach is based on simulated FoF returns whereas data in our article is real. Second, the data on direct funds differ. The sample period of Weidig and Mathonet (2004) 
Vintage Year Analysis
While the previous two sections concentrated on summary statistics over the whole sam- The average share of NeverZero for all vintages coincides with the probability of a negative IRR (see Table 5 , prob. of a loss), which means that no fund that once crossed the zero IRR line exhibits a negative final IRR. Obviously, when there are many funds that never achieve positive IRRs in a vintage year, the mean Final IRR for that year is low. As one could expect, maximum 4 Regression Analysis
Methodology
In this section, we aim to explain private equity fund returns. Similar to Phalippou and Zollo (2005), we include the stock market return, real GDP growth rate, corporate BAA bond yields (CBAA yields) as reported by Moody's and credit spreads as explanatory variables. The CBAA yields and the credit spreads, which capture the probability of default and the expected recovery in case of default in the economy, reflect the cost of financing buyout investments. Both variables also correspond to different stages in the business cycle and are thus relevant for all fund categories. High credit spreads and high CBAA yields are usually found in difficult market environments (i.e., economic recession).
Finally the GDP growth rate and stock market return assess the impact of the market sentiment in the year the fund first invested (start year) on final fund returns (Phalippou and Zollo, 2005 
Results
We present the results of the analysis in To summarize, while signs of coefficients for All, Combined, Buyouts and Ventures suggest a pro cyclical behavior of fund returns, fund of funds seem to be less prone to the general market development during the fund's life. Generally, R squares are rather low for most of the regressions, indicating that there are more relevant factors than the chosen macroeconomic conditions explaining the IRR structure. Finally, analyzing how macroeconomic conditions at the time of investments as well as during the fund's life influence fund performance, we show that direct fund returns increase with MSCI and real GDP growth. This indicates pro cyclical return behavior.
As opposed to that, fund of funds seem to be less prone to the general market development during the funds life. Generally, there is for all fund categories only little variation explained by the used factors, suggesting that there are more relevant factors than the chosen macroeconomic conditions explaining the IRR structure.
